Purpose: To assess self-perception of factors that precipitate or inhibit seizures in patients with juvenile myoclonic epilepsy (JME). Patients and methods: Thirty-six males and 39 females with JME and mean age of 25.8 AE 8.7 years were analysed. All patients completed a standardized questionnaire to assess for the presence or absence of precipitant or inhibitory factors for their seizures in a face-to-face interview. These data were statistically analysed through logistic and linear regression models and Phi coefficient. Results: Ninety-two percent of the patients identified at least one precipitating factor (PF). In order of frequency the following PFs were recorded: stress (83%), sleep deprivation (77%), specific thoughts/mental concentration (23%), performance of hand activities and complex finger movements (20%), flashing lights and playing games (15%), speaking out in public (11%) and alcohol intake (11%), reading (7%), calculating and writing (5%), playing musical instruments (4%), drawing (3%), and specific types of music (1%). Menstrual cycle was the third most important PF in the women (33%). Although PFs were easily recognized, 77% of the patients stated that they were unable to avoid the occurrence of the seizures. Conclusions: Structured questionnaire is useful in stimulating patients to self-report seizure precipitants. Patients with higher education and uncontrolled seizures identified them more easily. The presence of a significant number of uncommon PFs, such as mental and motor hand tasks, considered uncommon for other epileptic syndromes, suggests that the role of these factors may be under-recognized in JME.
Introduction
Previously neglected and restricted to reflex forms of seizures and epileptic syndromes, precipitant factors (PFs) have been object of renewed interest during recent decades. Characterization of factors involved in triggering or inhibiting epileptic seizures as well as their prevalence in distinct epileptic syndromes might lead to a better understanding of their physiopathological mechanisms. 1 Defined as any endogenous or exogenous factors that promote the occurrence of seizures, 1 PFs have already been well defined for juvenile myoclonic epilepsy (JME). [2] [3] [4] [5] [6] [7] [8] [9] [10] Several factors are known to be effective in precipitating seizures in this epileptic syndrome. Janz and Christian 2 initially recognized sleep deprivation, excess of alcohol intake, premature awakening, menstruation, psychological stress, physical exhaustion and photic stimulation as triggering factors. Emotions, surprises, fatigue in evening hours and prolonged fasting were subsequently recognized. 3 With the renewed interest in JME during the 1980s, photic stimulation, menstruation and fatigue were confirmed as PFs, 4 and new factors, such as auditory precipitation, were additionally identified. 5 Inoue et al. 6 later characterized in a group of 21 patients with JME, reflex seizures related to calculating or performing mathematics, constructing or drawing, writing, playing cards or chess, performing complex finger tasks, reading and speaking. Mental precipitants such as concentrating and thinking, television or video games were further described. 7, 8 More recently, a structured questionnaire survey in JME patients included other PFs considered unusual, such as praxis, reading, writing, calculating, making decision, speaking and playing musical instruments. 10 Other series [11] [12] [13] [14] and case reports 15, 16 have confirmed these factors. Praxis induction was observed in 31% of 62 German patients 10 and in 12.6% of 213 Japanese individuals. 9 The aim of this study was to evaluate the selfperception of precipitant and inhibitory factors in 75 Brazilian JME patients.
Patients and methods
In this study we included 75 JME patients followed between January 1st, 2000, and June 1st, 2004 at Hospital São Paulo Epilepsy Outpatient Clinic, Federal University of São Paulo, São Paulo, Brazil.
Inclusion criteria were: (a) unequivocal diagnosis of JME based on criteria defined in the revised Classification of Epilepsies and Epileptic Syndromes 17 ; (b) age over 12 years old; (c) no evidence of neurological or intellectual deficits and (d) being able to read and write. We excluded those patients with intellectual, psychiatric or emotional disturbances that could affect the reliability of their responses.
Written consent was obtained from all participants prior to the interview. During one of their regular outpatient visits all patients then underwent a face-to-face semi-structured interview answering a questionnaire applied by one of the investigators (P.S.S.). Each patient included had been followed up regularly at the Epilepsy Outpatient Clinic where socio-demographic data were recorded. Epilepsy characteristics (seizure types, onset, antecedents, medication and therapeutic response) were obtained directly from the patients. The questionnaire was prepared based on the format adopted by Antebi and Bird 18 and Spector et al., 19 and included three questions: (a) Have you noticed any situations or states which will cause you to have more seizures? (b) Can you identify these PFs on this list: stress, sleep deprivation, specific thoughts/concentration, flashing lights, performing hand activities and complicated finger manipulation, playing games, calculating, speaking in public, drinking alcohol, playing musical instruments, listening to music, reading, writing, drawing, menstrual cycle and others? And finally, (c) Can you identify some factors or situations that would stop or inhibit your seizures?
In order to compare our data with previously published articles, we performed a bibliographic survey through Medline that identified 18 publications referring to the prevalence of each PF in series of patients with JME.
Statistical methods
For data analysis five variables were considered: number of PFs, stress, sleep deprivation, specific thoughts/concentration and motor activity. The number of PFs was analysed through a multiple linear regression model. Each one of the others was examined using a logistic regression model. In both models we considered the following clinical factors: age, gender, schooling and seizure control.
The association among all PFs mentioned by the patients was analysed using Phi coefficient. We considered significant p < 0.05.
Data were evaluated using the SPPS for Windows, version 10.0, statistical software.
Results
A total of 75 patients (39 women, 36 men) were interviewed. The mean age at the time of interview was 25.8 AE 8.7 (13-54 years). See Table 1 for Self-perception of factors that precipitate or inhibit seizures in JMEdetailed clinical data. Despite appropriate doses of valproate, topiramate, phenobarbital, clonazepam and lamotrigine, 43 continued presenting infrequent seizures while 32 were seizure free.
Overall 92% of the participants could identify at least one PF, including in order of frequency: stress (83%), sleep deprivation (77%), specific thoughts/ concentration (23%), performing hand activities and complicated finger manipulation (20%), flashing lights and playing games (15%), speaking in public and alcohol intake (11%), reading (7%), calculating and writing (5%), playing musical instruments (4%), drawing (3%), and listening to specific types of music (1%). Menstrual cycle was the third most important precipitant in women (33%). In relation to gender these numbers are shown in Fig. 1 .
Although most patients reported at least one PF, when asked whether they could avoid seizures, 77% of them said there was nothing they were aware of, 22% reported keeping calm and 1% said that practicing sport and sleeping were the best strategies. Ten percent of women and 6% of men could not identify any PF.
Patients often mentioned multiple factors, up to 9 (mean 2.9 AE 1.7). There was no significant statistical association between the number of PFs perceived and age, gender, schooling and seizure control. The final model is shown in Table 2 .
Stress was the most common PF (83%) and female patients were the most likely to identify it. This factor was cited more commonly in patients older than 30 years (94%), than in those who were younger than 30 (79%). Age was the only statistically significant variable (a = 0.05, p = 0.03), and the chances of citing stress increased on average 1.14 times each year.
342
P. da Silva Sousa et al. Sleep deprivation was the second most common PF (77%). Younger patients frequently reported this precipitant (31/36, 86%). However, the inferential analysis showed no statistically significant correlation between sleep deprivation and age, gender, schooling and seizure control (a = 0.05).
Men and women recognized different factors. Specific thoughts/concentration, especially when they were older (60% > 30 and 11% < 30), were perceived as most important to men, while the menstrual cycle, especially the premenstrual phase (33%) in women. These factors were followed by performing motor hand activities, particularly among younger male patients (25% up to 30 years of age versus 6% above). Overall, 15 (20%) patients recognized praxis induction but there was no statistical difference ( p = 0.91) between those with controlled (7/32, 22%) or uncontrolled seizures (8/43, 19%) .
Statistical analysis failed to identify significant association among the five variables above mentioned. However, in spite of the p-value of 0.08 for seizure control and specific thoughts/concentration, the odds ratio showed that patients with uncontrolled seizures (35% male; 27% women) had 3.23 times greater chance of self-reporting this PF than those seizure free (Table 3) .
There was statistically significant association among the following PFs: sleep deprivation and stress (Phi = 0.425), motor hand activities and playing games (Phi = 0.452), motor hand activities and calculating (Phi = 0.475), and finally, reading and speaking (Phi = 0.427) ( Table 4) .
Discussion
In this study we investigated the self-perception of seizure precipitant and inhibitory factors in 75 patients with JME comparing them to the data regarding PFs of all the 18 series surveyed ( Table 5 ). The results showed that 92% of the participants could clearly describe and identify at least one PF compared to 61-100% reported in other series. 7, 8, 20, 21 Several PFs clustered together, suggesting a common mechanism for triggering seizures. Although the recognition of these factors was possible for most of the patients, only 23% of them were able to use this knowledge in their favour setting up strategies to avoid them.
Among all PFs, stress (62/75; 83%) was the most frequently reported. Often cited although not quantified 4, 10, 12 this rate is much higher than the 7-46.5% reported in the 18 series of JME surveyed. This difference might be attributable to regional genetic and environmental differences with the lowest figures observed in countries like India, 7% 14 and the highest prevalence in those such as Italy, 45% 22 and Norway, 46.5%. 23 Older patients recognized stress more frequently. Although this associaSelf-perception of factors that precipitate or inhibit seizures in JME 343 tion has not been previously mentioned in series of patients with JME, it has already been described in other forms of epilepsy. 1, 18 Sleep deprivation was the most frequently reported PF in past series, varying from 52.4 to 89.5%, 2, 3, [7] [8] [9] 11, 13, 14, [20] [21] [22] [23] [24] [25] [26] [27] but it was the second most common PF in the present study (58/75; 77%). Sleep deprivation was more frequently reported by patients who had also reported stress. There was a strong correlation between sleep deprivation and stress. There has been some speculation that stress might lead to physiological changes in the corticosteroid levels as well as in the cerebral blood flow facilitating seizure occurrence. 19 Factors such as specific thoughts/concentration, not commonly mentioned in other publications, occupied the third place in our series, being reported by 23% of the patients. It was quantified in only three other series of patients: in India, 6.9%, 8 Germany, 12.9% 10 and Saudi Arabia, 22.8% 7 and additionally in two case reports, where it was suggested that the presence of this PF could be related to difficulty in treatment and seizure persistence. 15, 16 Our data appear to confirm this association, since most of the patients (76% of those with uncontrolled seizures versus 52% of those seizure free) self-reporting this PF continued presenting seizures.
There has been much discussion about the importance of proprioceptive factors in triggering seizures in JME. 9, 10 Praxis induction was observed in 20% of our patients, compared with 31% of the German 10 and 12.6% of the Japanese cases. 9 It has been suggested that these factors could precipitate seizures.
6,15 However, we were unable to assess this adequately because of the small number of cases. Young male patients were more prone to report this PF. This might have been because older Brazilian patients with a lower level of education, most of them coming from rural areas, had not been exposed as much as the younger generation to activities that demand fine finger movements such as game playing and computer manipulation.
Specific thoughts/concentration had no significant correlation with other PF and socio-demographic and anamnestic variables. Some PFs appeared more frequently together: sleep deprivation and stress, motor hand activities and playing games, motor hand activities and calculating, reading and speaking. The recognition of these associations could probably be of considerable therapeutic importance in JME, a syndrome in which drug therapy should necessarily be accompanied by PFs prevention.
Although this study was based on a self-perception basis and did not have a control group, it shows that the use of structured questionnaire is useful in stimulating patients to self-report seizure precipi-tants and inhibitors. Confirming previous data, stress and sleep deprivation were the most encountered PFs. Non-habitual precipitants such as mental and complex motor tasks were also reported. Furthermore, this study shows that there are factors, which cluster together.
